Adaptation of external counterpulsation based on individual shear rate therapy improves endothelial function and claudication distance in peripheral artery disease.
External counterpulsation therapy enhances blood flow and was shown to improve endothelial function and quality of life in coronary artery disease patients. However, high pressures of up to 300 mmHg may lead to malperfusion of the ischaemic limb. To improve the clinical outcome of patients with peripheral artery disease (PAD), we adjusted external counterpulsation and developed a novel non-invasive approach termed individual shear rate therapy (ISRT). In the present study, 14 patients with a Fontaine stage IIb and femoral-popliteal PAD underwent 30 hours of ISRT over 5 weeks. For ISRT, individual treatment pressures that do not exceed 160 mmHg were assessed by Doppler flow parameters during counterpulsation (individual shear rate diagnosis) in order to enhance and maximise peripheral perfusion. The study aimed to enhance peripheral perfusion and evaluate the primary clinical endpoint endothelial function, as well as to perform preliminary analysis of the ankle brachial index (ABI) and walking distance. Doppler flow measurements in the lower limb (ankle) validated that maximum blood flow velocity during systole and acceleration doubled during ISRT. Study results demonstrated that long-term ISRT significantly increased flow-mediated dilation (FMD) in the brachial artery (0.13+/- 0.09 mm to 0.38+/- 0.05 mm; p < 0.05), while nitromediated dilation (0.36+/- 0.10 mm to 0.45+/- 0.08 mm) remained and common femoral artery FMD did not reach statistical significance (0.38+/- 0.08 mm to 0.67+/- 0.19 mm; p<0.05). Initial claudication distance considerably improved for all patients after 30 hours of ISRT (92.6 +/- 8.2 metres to 280+/- 101.3 metres, p<0.05), just like the absolute claudication distance, which showed a more than 2.5-fold increase (167.8+/- 18.1 metres to 446.7+/- 133.3 metres; p<0.05). The ABI did not improve (0.58+/- 0.03 to 0.65+/- 0.04). Our data demonstrate that long-term ISRT is a potential novel non-invasive treatment to improve endothelial function and absolute pain-free walking distance for PAD patients.